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PURPOSE*. To provide an organic rectifying element with 
excellent rectifying function. 

CONSTITUTION: A gla» board 1 provided with a sold 
electrode 2 Thereon through e sputtering method, etc.. 
and a poiy-^eThyttruopbene layer ie pibd up ttareon 
through electrolytic oxidation polymerization. Then it 
is electrocnemlcauy apptied with o dedoping treatment 
to form a high molecular conductive layer 3, a 
5-metiiyl-irHP-me^ fl,rn 
A ie deposited on trie layer 3 through a vacuum 
deposition method. and further aluminum 1B 
vacuum-depoeited on the film 4 to form an electrode 5, 
end thereby an organic rectifying element in reafizod 
finally. 
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•NOTICES* 

Japan Peta»fc Office IS not reaponoibla fo* any 
s caused by tlw use of cbio tr»»ol»tio». 



I.This document has been translated by computer. So the translation may not reflect the original precisely. 
2 : **«* shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



stall 



SSaimnThc organic rectifying device characterized by carrying out the laminating of S-felectton releasing | group) j^ttriori 
(Sdkyl or ^uoKubstitution aralkyl).5. the 1 O-dihydrophenazinc film, a macromolecule conductor lngr«»«» lay", or the mc 

rrifim 21^t 5 o n rLiuirrectifyina device according to claim 1 which Is the layer which a macromolecule conductor ingredient layi 
St ffistte ZSSSlt condor ingredient chosen from the group which consists of an or 6 an,c synthesis ^ 

f !ea?t ole^eSfsSn !lSS,TnfromL group which consist* of a metal, an alloy, a metallic oxide, metallic sulfide, 
an alloy oxide. 
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[Detailed Description Of the Invention] 

diode for rectification, a pbotodiode, a light emitting diode, or a switch. 

Au* !2 ilSS * ^i^SSlta, of Au Is studied. Althoueh this invention persona developed the or^ pu. 
H^JSS^Sm jSSr and' clarified the rosult H.JP^UDBA ^d WJW/ -crc already shown, they were . 
^preached by the need for development of a still more effective organic rectifying device. 

fFrobLfr) to be Solved by the invention] Although this invention persons present *o <«ifie«d^U Is Of ' a Pnof 
rt^ look for die orcanic compound which reinforces rectification efficiently certainly paying attention to the point thM jl Is low i 
e&SvteS, ftcy^at eSlnarion about the stmeture, and. subsequently came to complete composition and its property, an, this 
SvendoTtihai rese^bis developed and should cany out It at last this time also about application. 

E for solving the Problem] this invention persons - it was shown clearly that it has the organic rectification ;^«^ HJ 
component whSChe component to whic^ 

™bSion arellcvlVS the 1 O-dihydrophenazlne film (it is hereafter called the phenazine film for short) a macromolecule com I ctor 
i^SCA mttal system ingredient layer Is carried out The macromolecule conductor mgreAen ^^£»Slj 
Xh censi of at least one -acrpmolecu.e con^ 

oxide, 
i 10- 



which consists of at east one macromoiecuie conouciui uiyicuieu. v UW >w.. — r -- ■ - : , „ lt j 

slsSm IrS^dient, an organic pyrolysis system ingredient, and a carton system ingredient, and a metal system "Bredient laye l a 
fayTr ™ nteh 2 "of aTleastone metal system Ingredient chosen from the group which consists of a metal, an alloy, a metall, 5 o. 

^iSS^SA m - 5-(e.ectron releasing group) permutation- IMI or nuclear substitution ****** - 
dihySo^enS(i^ 1 hereafter called phenazine for shon) An alkyi group, an aralkyl rad ca , the amino VW^M^ radical, 
a SfdkyEnino radical, They are the acylamlno radical, an alky] acylamino radical, a P^jj^^^^,^;"-^ tan 
morrholino radical, etc. as atypical thing They are a methyl group, an ethyl group, a propyl group, an isopropyl group. *«Wi.ln 
EE*! radiS t-butyl, a cyclohexyl radical, a methylamlno radical, an acotylamino radical, the aralkyl radical shown in the 

-fooodl With 10-faralkvl or nuclear substitution aralkyl) radical in phenazine, benzyl, a phcnylethyl radical and p-alkyl benzyl for 
iSeTn^S benzyl, J-alkoxy benzol (for example, p-mettoxybenzy I radical), p-amino benzyLaad p- 

S™r£uEti^ pSiylamino benzyl -) p-acetylamino benzyl, p<yano benzyj p-n.trobjm^l rUcal, p- 

L P rXnX-fluoro met^lbenzyl radical p-chloro benzyl, p-BUROMO benzyl, p-iodine benzyl m-d^l benzyl 3, 
sXettiyteenSl radical), m-dlalkoxy benzyl (for example. 3 and 5-dimrthoxy benzyl - ■^f^^^'^SS!SSSS 2 
amino) benzyl, m-screw (trifluoromethyl) benzyl, m-dinitro benzyl, m-d.fluorobenzyl ^f 1 " ^ d ,^I K w ^^ 
md 3-d5ilSo benzyl -) There are 3, a-dichloro benzyl, m-dichloro benzyl (for example, 2, 4-dichloro benzyl, 3, ^nW^> 
SSSSSS^SJS benzyl, etc. In addition, me caroon atomic number of the alkyl group of the aralkyl radicalcom ed at 
teas" S^KaztaVis M^ieces, and, aa for them, it is needless to say thai you may branch also with the soaight chain 
££7] As ong J SS» £ *e above-mentioned compound, it may be independent or two or more sorts of mixture 4 pfficient 
Lsit The w^fSSSt- SSs powder. Silica powder, silicone rubber powder, etc.) as the antl-oxidant of an amount. UV si btlwr- 

controimatSrial may be added a linle for long-term stabilization when tfjtajl J"" ' » 
link content of the coloring matter (a coloring agent, charge of fluorescence) may be earned out as check material of membnp bus 

WOM] C £oong macromolecule conductor ingredients, as an organic synthesis system |"^ en * f 0, ^£' I1 t^ p , ^^*T h^' 6 ' 

Poiiv r 3 Tdimethvl oyrrolc, The poly thiophene, Polly 3-methylthlophene. Polly 3. 4-dimethylthiophene, Polly P-PfNJN, I 

Polly m-phenylene, Polly p-phenylene oxide, polish anoacejy ^SWSUBSS. 

I ooWvinCl carblzole the poly diacetylene. Conductive rubber and the resin which there are the poly pyridine. Por. CN-metbyl pyrrole), 
. yPS2t£2T-d thefe ian use doping either a non-doped object or an object, Mn J c Uvc 

10009] As an organic pyrolysis system Ingredient, conductive rubber and the resin wh.ch tfiere are synthetic granite, , * condUc hve 

carbon fiber, pyfolysis polyimide, pyrolysis polyoxadlazole. pyrolysis polyolefme, a pyrolysa polyamide, a pyro^s is _polyach krttrib. 

rSvrolvsis iSZXfil chloride, pyrolysis polyvinyl alcohol, a pyrolysis epoxy resin, pyrolysis phenol resm, pyrolysis bridge fb taation . 

SSSne ^SSS^pSSiS!S!L, ! P K« polypept« P de, etc.. and these can use doping either a non-doped object or . | object, 
• and contain these can also be used among macromolecule conductor ingredients. 
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KSJRS — ») Aluminum, an indiuU, 
[00 11} as amend ; system ingredient- * m ^'</°™^^^ «uloy such as a zirconium A 1 

magnesium, calcium, silicon, titanium alloys (for example , a paiiae ^™W? n " metallic oxide (for example, on aluminum oxid< , 
titanium alloy, a Magnesium alloy a tin alloy, an indium ^ SSS5 me tin oxide, a zinc oxide, oxidization 

indium oxide, and silicon oxide -) What made *c I taw < J^^^JJISSSS ^Condu^ve rubber and the resin whichlkre 

meial tic oxide), etc., and contain th«6« can also be used. 




vstem ingredient layer. However, about the phenazinc film, it is good to make it the thickness of 2OO-30O0A by ™ m °nolayer 
^SwSSfriAough sum total thickness will increase according to the count of multistory when multistory [ of the, Ptonazinei fl r,U W 
cm ed oS, Sis fflrable to take care so that thickness of each film may be made thin for *e ^^^^3^ 
Sfmits of 200-5000A and it may become about 200-2000A- In addition, thickness should warn to become homogeneity to thfe 

rooidlOne aooroach of the degrees is adopted as an approach of making the phcnazlne film of this invention forming-. . i 
??*e ?nnm^h m of D^ntm?a vacuum deposition method or the sputtering method (2) solution (the cast method being inclub £), 
affing - *e Spraa^tenS film which lays what was filmed beforehand (an inflatable flexible bag technique the ■ hv 
Z nSSSf, the eSsSSking method) may patterns in the form planned according to the object, and may carry out etch pg 
clearance and it is not only formed all over a laminating side, but may patiernize a garbage selectively. . ' , 

rooisl A fimdamental example of the structure of the organic rectifying device by this invention is explained. As shown m dijw ogj. , 

layer 3 fonncd on the electrode 2, the phem-ine film 4 formed on the giant-molecule conductor layer 3, and the electrode 5 for i jad on 

So fefl^for Se^ictrodc 2 prepared on a substrate I , it is desirable in laboratory to make It the transparent electrode which c , [cred 
S whoto surlSe ofTsuSn^Tsubstantially. A transparent electrode can be fanned on the 1 such asa gfcss pug I . 

transparence plastics sheet, or a film, by vapor-depositing gold, silver, aluminum, an indium, indium t.n oxide (ITO film) and t» fe tin 
Side (Nesa membrane). Moreover, an electrode 3 can be formed by vapor-depositing gold, silver, copper aluminum, or nickel, pi 
addition, when using especially as a monolayer mold, the macromolcculc conductor layer 3 con be omitted. . I 

TOO 1 71 Although it chanties with classes of electrode 2 formed on a substrate I. when using aluminum as one electrode, as tortpip 
Sri2tion ^qlenU oTaTo7ganic rectifying device, it is desirable to make the phenazinc film of thb invention on an aluminum 
iecSe to awroaches, suchas a vacuum deposition method, the applying method, the cast method, and a spin coat method, *i d to 
arSroutthe Sating of the macromolcculc conductor layer on it first And what is necessary is just to carry out vacuum dep. jsmon 
of the counter electrodes such as a golden ele ctro de, on it further if needed. ! i 

^SSffSSiSS^ the other hand, has the tnmsparent electrode formed by the SUPPATA Ling's [ method + L tor 
example, a golden electrode, after carrying out the laminating of the macromolccule conductor layer by an el^lytic oxidatidr I 
polymerization method etc. on a golden electrode and carrying out undoping processus to an cicatrical ^"^^fS^ f*\" 
^convenient on it to carry out the laminating of the phenazine film with vacuum deposition etc. Furthermore, what is necessary is just 
CO cany out vacuum deposition of the eleotrodes, such as aluminum, If needed. j j 

[SuiSion] in the organic rectifying device of this invention, effective rectification is performed, tor "^^M^tte ° f 
I giant-molecule conductor layer and Hie phenazine film. Furthermore, since rectification was parfonned also in the taurftce 1 6 llhe 
pheSne Rim and a metal system Ingredient layer, the component which has the rectification excellent conventionally farther fian a 
well-known orcanic rectifying device could be bulll. ... 
r00'>0V By electrical-potential-difference Impression of hard flow, although transport of the cherge which crosses impregnatioi 
chaTcc and both layers by electrical-potential-difference impression of the forward direction according to the electrbpotential 
which the barrier of a shot key mold or a heterojunction mold was formed, and was spontaneously formed in the interface of a 
module conductor layer and the phenazine film arises in the organic rectifying device of this Invention, in order to oppose an 
SnUa iSSSi a MlSflt does not flow but functions as diode. Moreover, by optical exposure .separator i of a Charge = arises 
mtenace Ind transport of a charge arises in accordance with an electric potential gradient Therefore, by covering a load £nd \ l 
. r -. a. ... « ~\~-*~a~~ iM ^ n» Hav ce a nhorocurrent i& acouired and it Ci n 




in terrace ano crsnspon. 01 a cudi aiioc? in abwiwwit'W *» www*. • w r ^ ^* — o . _ , . 

connecting too hasrily externally between the two electrodes of an oigamc rectifying device, a photocuirent U acquired and . 
also es a photodiode. You can make it TUnctlon also as light emitting diode using emitting light, in case the charge furthermore 
in by clectrical-potential-difference impression of the forward direction recombincs with the reverse charge in bulk- 

[Exanlplel About the organic rectifying device of this invention, although experimented In a large number, the example of 
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von 3 



representation extracted from the inside of it exptoinj. the manufacture approach and Its engine performance -toj&^^jWV 
of it not being what limits or 1 * ° ^~ M ~ ' 
meaning end pneuma of this 



«d pneuma of this invention and for which It restricts, and an embedment can be changed and carried out to arbltrauo t 

mole l ~ first, the golden electrode was vapor-deposited by die spatter on the glees substrate, and Polly 3- 
cne (it is hereafter wiled PMeT for short) was produced by the electrolytic oxidat.on polymery. on on .t. Sutoern 
ter cairyWUt OUt undoplns processing of thia PMeT film at an electrical machinery chemistry target, the lamtnanng ofS-mediy 
^S^wStM^m^£««^ A!" C* 0ft,,B for shon F°» owin S MMDP) was earned out w.th the vacuum JH 
SorSt Tit top - aluminum - vacuum deposition - carrying out - Au/PMeT/MMDP/aluminum - the sandwiches celbf 



mi 

method 

structure was manufactured 




SjJjJaSfi »3Std7 s^e^^heSrWard direction occurs. The current value when dte curr^ 
^S^iSSSSSSi electrical potential difference of +*V to a golden electrode Impresses theclectrical potent.*! d»fferenp 
+l£SmA Mid -4V was the rectification ratio 120000 in -0.1 l7microA (refer to drawing ? ). Moreover, hi the applied voltage of 
it was the rectification ratio 18000 in the current value of +1.05mA and -0.058microA, respectively (refer to dtawJog 3 )- 
[0024] Next, when light was irradiated at this component, the golden electrode side produced photoelectromotivc force in i the 
used as forward. At mis time, change of the photocurrcnt at the time of changing the wavelength of light to irradiate was measure 
Drawing 4 is the graph of the action spectrum In which the relation of a light wave Icngth-photocurrent is shown- From this grafl 



di njction 



when an optical exposure is carried out from a golden electrode side, since [ of the absorption maximum of (-) and PMeT J a 

1 ^ . r .. . • t i.a«~ ^^#X^r U.t DRjfoT Sr ckntt/n mm#4 ft mif thflt an BCtlVlTV fiJ 



photocurrcnt value serves as the minimum by the way, the screen efTcct by PMeT is shown, and it turn, out that an activity side 
ne interface of a golden electrode and a PMeT layer but the back of a PMeT layer. Moreover, since a photocurrcnt val ue serv ea 
^maximum (O) and near the skin of absorption of MMDP when an optical exposure is carried out from an aluminum electrode s 



(failed 
hepe^aQer 
When 



MCDP. 



screen effect by MMDP is shown, and ii turns out that a main activity side is the back of a MMDP layer, e., the Interface o 
and MMDP. in addition, since the monolayer mold component which sandwiched only MMDP with a golden electrode and 
carries out rectification and a photoelectric-translation operation in a bilayer mold component and this direction, the Interface Of 
aluminum and MMDP is also known by functioning as an activiry side. _u_i_/u a ™n*w 
[0025] In example 2 example 1 Instead of MMDP 5-methyM0-(p-methoxybenzyl)-5, tO-dihydrophcnazine 5-methyKhereatter 
MMODP for short)! 0-(p-cyano benzyl)-5 7 10-dibydrophenazine The same sandwiches eel was manufactured luing (£be»ng he r< 
called MCDP for short) or 5-mcthyl-IO-(m-dinitro benzyl)-5, and 1 o-dihydrophenazine (U is hereafter called MDNDP for shorj) 
impressed changing direct-current applied voltage to these sandwiches eels continuously under dark, a current change similar tv 
drawing was shown, and it was checked that the same reotification ocours. A rectification ratio is the component which usea 
MMODP, and is 1200 (++4v) with 10000 (**4v) and the component using MDNDP in the component using 12000 (**2v) and 
and it turned out that it has the rectification which was excellent in all . 
r00261 In example 3 example 1, rectification remarkable also in **** which used other maoromolecule conductor ingredient \ty frs 
accepted instead of the PMeT layer. The name and rectification ratio (**2V) of the layer ingredient were as follows. That is, the] 
poly pyrrole (rectification ratio 16000), Polly 3, 4-dimethyl pyrrole (rectification ratio 18000). Pori p-phcnylcne (rectification n t 
13000). the poly thiophene (reotification ratio 1200). polyacethylene (rectification ratio 1000), polish anoa cctylcne (rectificatioi 
2000) a polyvinyl carbazole (rectification ratio 1000), pyrolysis polyimide (rectification ratio 8000), a pyrolysls polyacry loniti i e 
(rectification ratio 5000). and graphite (rectification ratio 6000). Moreover, when a metal system ingredient was used similarly, fi 
result of an indium (rectification ratio 12000). aluminum magnesium (rectification ratio 15000), a zinc chlonde doping alurninMn 
oxide (rectification ratio 4000), antimony-pentachloridc doping tin oxide (rectification ratio 14000), and conductive copper 
rectification ratio 10000) was obtained. 
"[0027] 

[Effect of the Invention] Since the organic rectifying device of this invention rectified efficiently using both interface barriers 
example the interface barrier of a giant-molecule conductor ingredient layer and the phenazlne film, the phenazine film, and i 
system ingredient layer, it became possible [ making the component which gives the rectification ratio excellent conventional^ 
than a well-known organic rectifying device ). Moreover, since the electron and electron hole which photocharge separation w&i 
performed using this barrier, consequently were separated are mutually conveyed to an opposite direction, it functions also asj ar| 
optoelectric transducer. Furthermore, while the charge poured in by clectrical-potential-difference impression moves in accord* jc 
with the eleotric potential gradient of a barrier in the Inside of bulk, It functions also as electroluminescence devices using reccfi bimng 
with a reverse charge and emitting light. Therefore, it is sure that the predominance of the application in the industrial world of jfiis 
invention is a greatest object. 
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TECHNICAL FIELD _ 

diode for rectification, a phoiodiode, a lisht emitting diode, or a switch. 
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damages cauaad by -»» aao off t_is translation. 
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2.*"»* shows the word which can not be translated. 
3.1n the drawings, any words ere not translated. 



PRJORART 



rnescrlntion of the Prior An] The Schottky barrier mold component which combined p-mold organic semiconductor and tte an i 
[Srhta fli™ , of . wo* function as an organic rectifying device Is known, and aluminum / metal free phthalocyamne / combm *| 
ATin! a«S^ combination of Au is studied. Although this invention persona developed ^e orga* 

wi^mSSSlS^A and P clarified the result as JP,59-28388,A and JP,i-91269.A were already shown, they were 
approached by the need tor development of a sti II more effective organic rectifying device. 
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EFFECT OF THE INVENTION 


I 


[Effect of the Invention] Since the organic rectifying device of this invention rectified efficiently usinjj ; bo* jJ^SiST«?»°i 
example, the interface barrier of a gianwnoleculc conductor ingredient layer and the phenazine film the phen^azme flta. and a r 
wtcm ingredient layer, it became possible [ making the component which give, the rectif.ea,,on ratio excellent conventionally 
^Twefl-known orgtmic rectifying device ]. Moreover, since the electron and electron hole which photoeharge separation wa 
Srformed barrier, consequently were separated are mutually conveyed to an opposite direction, ,t functions also as as 
oSSSSric transducer, furthermore, while the charge poured In by electrical-porential-differonce .mprcss.on moves in aocorda 
witt the electric potential gradient of a barrier in the inside of bulk, it functions also as electroluminescence devices using recor 
with a reverec charge and emitting light. Therefore, it is sure that the predominance of the application In the industrial world of a 
invention is a greatest object. 
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3.!n the drawings, any worda are not translated. 



TECHNICAL PROBLEM 



rp™w™r«\ m he Solved bv the Invention] Alihough this Invention persons present the rectification which is the fault of a Prior 
K Sfor ^ -«for£ rectification efficiently certainly paying attention to the ^ouu ^ 

Sv^S^ey^eat examination about the structure, and, «^ cm ? ^ 

invention that research Is developed and should ** carry out it at last this time also about application. 



i • 
i 
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^T™.Ji«,t «n organic ovrolvfiis svstem ingredient, and a carton system ingredient, and a metal system ingredient layer k 
^S^J^^^^S^X^t chosen from tee group which consist, of a metal, an alloy, a metal.,c] ox.de, 

SfThlTctr?n^dS^ in 5-(eleetron releasing group) perm«tat.on-10-(aral^ or nuclear substitution 
Sn?d o^en«^S^c£.ed phenazine for short) An alkyl group, an anulcyl radlc* , *e^o 
■ dUlkylamino radical, They are the acylamlno radical, an alkyl acylamino radical, a pyrrol dinyl radical a PEPIRJJIR U ™hcai 
Ir^ho ino r^Jical etc as a typical thing They are a methyl group, an ethyl group, a propyl group, an isopropyl group, n-butyl , 
SSS$ ISSSS^K r^JE-il radical, a meinylamino radical, an acctylamino radical, the aralkyl radical shown in the 

SS With KHaralkyl or nuclear substitution aralkyl) radical In phenazine, benzyl, a phenylethyl radical and P^'^'jl 
SToirn me*ylSl radical -) p-ethyl benzyl, p-alkoxy benzyl (for example, p-methoxybenzyl radical), p-ammo benzyl tfd 
SSiSSSSSSSSSS^ eSnplc, p^e&ylammo benzyl -) p-ac^ylamino benzyl, p-cyano benzyl 1 
fluoSEmzyl, p-fluoro mrtglbenzyl radical, p-cbloro benzyl, p-BUROMO benzyl, p-ioduie benzyl, "-dialkyr benzyl (fort b 
sXeSSenzd radical), m-diaj£*y benzyl (for example. 3 and S^iimethoxy benzyl _) m-diamino baizyl, m-J ^-P"* 
aSS/m-screw U»oromemyl) benzyl, m-dinhro .benzyl. m-difluorobcnzyl radical -JjiSto WAS. 
™d 3-diehIoro benzvl -VThere are 3, 4-dichloro benzy . m-dfch oro benzyl (for example, 2, 4-dicnloro benzyl, 3, 5-aienioro 
S<£Z£ lESTS UJSKJl. «*■ I" ^°T«e carbon atomic number of the alkyl ^^^^rStT^ 
least wttn loTofphenazinc is 1-4 pieces, and. as for them, it is needless to say thai you may branch also with Mfce smught chan 
raoo-n as longafSsTenazinc is the ibove-mentioned compound, it may be independent ortwo or more sorts °f mixture u 
« i^spSpowder (plastics powder, silica powder, silicone rubber powder, etc.) as the anti-oxidant of an amount UV * 
froof ^ attSeEcomtOl material may be aided a little for long-term stabilization when such phenazlnes i are us* I as the 
Sale extern of the coloring matter (a coloring agent, charge of fluorescence) may be earned out as chee* material of membn 

SoOWAmong macromolecule conductor ingredients, as an organic synthesis system ingrc^t P^vpj^e a ^Uv3^a«thy 1 
Polly 3 4-djmethyl pyrrole, The poly thiophen*. Polly 3-methylthiophene. Polly 3. 4-dunemyllhiophene^olly P- p BNJH J 
» yacemylSe. a Pol^henyl«»c sulfide, Polly m-phenylene, Polly p-phenylene oxide, pohsh anoaeetytene, 
v ' a^toZS c^azole/uwpoly diacetylenc, Conductive rubber and the resin which there are the poly Wtogn (N-methyl 
poly plcohne, etc., and these can use doping either a nonsJoped object or an object, and contain ^ ™ condUl 
rOOOPl As an organic pyrolysls system Ingredient, conductive rubber and the resin which there are synthetic graphite, a cenuto 
carton fibeT ■ polyimid£ pyrolysis polyoxadiazole. pyrolysis polyolefine, a pyrolysis oolyam.de, »^Pg^ 
a wSysb i polyvinyl chloride, pyVolysis polyvinyl alcohol, a pyrolysis epoxy resin, pyrolvsis pnenol resm, pyrolysis bridge . 
P^^^Spolyisoc^te. kpytoly^ls polypeptide, etc.. and these can use doping other a non-doped objector 
and contain these can abo be used among macromolecule conductor ingredients. ... , c _„„ wio^i, 

$0101 ITa carton system ingredient, conductive rubber and the resin which there are graphite, glass carton, furnace Wack,^ 
KBTCHDN Wade, acetylene black, petroleum pitch carbide, coal-tar pitch carbide, etc., andthese can use doping cither a noijfoped 
obieet or an object, and contain these can also be used among giant-molecule conductor ingredients. ,-! 
foTl 11 eVa metal system ingredient - a metal (for example, gold, silver, platinum, palUdium, and nickel -) Alumlnra an in 
niaenJsium, calcium, silieoS, titanium, alloys (for example, a palladium alloy and an aluminum alloy -), such «a rUxonlurn 
SSium^oy, a Magnesium alloy, a tin alloy, an indium alloy, a regulus metal, a metallic oxide (for example, an eiummum< 
SSuToSS i id sHioon oxide -) What made the lattice defect from oxidlzaUon titanium, the tin oxide^a zmcojod^nuto* 
Lnnner antimony oxide a zirconium dioxide, etc. by the dopant, and gave conductivity. Conductive rubber and the xesm whii 
^SSS^iSS^S^ latticTdefect from an iron sulfide, a cobah sulfide, a nickel sulfide, co 

Sdt^.^Sve^Svity). an alloy oxide (the oxide of the above-mentioned alloy or mixture of the above-mention* 

inductor ingrodient layer or in between a macromolecule conductor ingredient layer and metol syston ingredient layers or ba 
mral mtem bwredient layer and a metal system Ingredient layer. Although one laminanng of one of these combination I «U 
*STto oS« -l strengthen offectivenesT further, It U desirable to make it the condition *f^«-£H£*3 
«ta ingredient layer, the phenazine film, a giant-molecule conductor Ingredient l«yeT the phcnazin* film, a nt^J™ 
■n^eoient UyVr etc aTa double layer or multilaytTstrueture. In this case, the macromolecule conductor Ingredient layer and 
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S« te "«S pScsMil^a metal sheet, a ceramic plate, plastics cast, etc.) and attaching a suitable etecu-ode wcuon, ^ * iding 
l^X^^.i.Ti'^^tSno Z be oarried out among subrtrates. Therefore, the thickness of this laminated material may change t i 

rhTumito of 2oSuuA . umaybecome about 200-2000A. In addition, thickness should warn to become homogeneity to duj , ■ 

■^TiT'rw »^^*rk r>f the daerees is adopted as an approach of making the phenazinc film of thia invention fontiing. i I : 

S»dS SnTh^ofp^ me^od or melplSLtag method (2) solution (Ac oast method being mehu d) 

Mdd^nTXSnro^^ film wSich lays what was fllm-ized beforehand (an inflatable flexible bag technique, the pa [ting- 

upmS. ^SSSXSSU method) may pattemize in me form planned according » the object, and may carry out etol , eg 
clearance and it is not only formed all over a laminating side, but may pattenuze a garbage selectively. rirau ,iL„ i 

[OO^Jmdamenol example Of the structure of the organic rectifying device by thu mvenhon is «P^«L As Show IB ' toJgM- ■ 
!he organic rectifying device is constituted by a substrate 1, the electrode 2 formed on the substrate 1, the giant-molecule ^ondu^lbr, 
layer! formed on the electrode 2, the phenazlne fllm 4 formed on the giant-molecule conductor layer 3, and the electrode 5 forth M, <«» 

Sofol^towc'ele.rtrode 2 prepared on a substrate 1, It is desirable in laboratory to make >it the transparent elecfrode which c|> M 

whole surface of a substrate 1 substantially . A transparent electrode can be formed on the substrates 1, suehasa glass plate 
uansparence plastics sheet, or a film, by vapor-depositing gold, silver, aluminum, an indium, tedium tin oxide (TTO film), and > tm 
S(S membrane). Moreover, an electrode 5 can be formed by vapor-depositing gol* silver, copper aluminum, or nickel |n: 
^addition, when using especially as a monolayer mold, the macromolecule conductor layer 3 can be omitted. A 
[00 171 Although it changes with classes Of electrode 2 formed on a substrate 1, when using aluminum as one atectrode, as for tfuj 
fabrication sequence of an organic rectifying device, it is desirable to make the phenazine film of this invention on an *™»™J™\ ! 
electrode by approaches, such as a vacuum deposition method, the applying method, the east method, end a spin coat method, an ji to 
ciuryout the laminating of the macromolecule conductor layer on It first And what is necessary is just to carry out vacuum depje anion 
of the counter electrodes, such as a golden electrode, on it further if needed. _ A . . , . . • F , 

[00 18] to using the subsiate whiehfon the other hand, has the transparent electrode formed by the SUPPATA Lu£s method etc j, for 
Snpte; a golden electrode, after carrying out the laminating of the macromolecule conductor layer by an elecwolydc oxidation 
polymerization method etc. on a golden electrode and carrying out un doping processing to an electrical machinery chemistry E r jet, it 
U convenient on it to cany out the laminating of the phenazlne film with vacuum deposition etc. Furthermore, what is necessary isjus 
to carry nut vacuum deposition of the electrodes, such as aluminum, if needed. 
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OPERATION 



[Funcilon] In Che organic rectifying device of this invention, effective rectification Is perfbrmea\ Jbr example m the "nterftce : h 
z"mLiecu\e conductor layer and the phenazine film. Furthermore smce rectification w« performed also in the ° 
phenazine film and a metal system Ingredient layer, the component which has the rectification excellent conventionally farther 

well-known organic rectifying device could be built. I 

TD0201 By electical-potential^ifference Impression of hard flow, although transport of the charge which crosses impregnation 6 
charge and both layers by electrical-potentlaUdlfTerence Impression of ihc forward direction cwoording to the elect™ pote 
which the barrier of a shot key mold or a heterojunction mold was formed, and was spontaneously formed in the interface 
molecule conductor layer and the phenazine film arises in the organic rectifying device of this Invention, in order to oppose an 1 
DOtewial gradient, a current does not flow but functions as diode. Moreover, by optical exposure, separation of a diaxge arises in 
Interface and transport of a charge arises in accordance with an electric potential gradient. Therefore, by covering a load and I 
connecting too hastily externally between the two electrodes of an organic rectifying device, a photc*urrent is acquired and ii : «^ 
also as a photodiode. You can make it function also as light emitting diode using emitting light, in case the charge ^fuithermor 



•of 



1 a 



1 la- 



in 



by electrical-potential-difTerence impression Of the forward direction rccoxnbinca with the reverse charge in bulk. 
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j^jon 1 



EXAMPLE 



[Example] About the organic rectifying device of this invention, although experimented in a large number, the example of I , 
representation extracted from the inside of it explains the maniifecture approach and its engine performance. In addition, this 2n>ej 



representation extracted from the inside or it explains me manmacture approacn ana us engine pcnwraancc. m Bt«miv», y «j/ention 
of it not being what limits only to the following examples and is interpreted Is natural, and lis thing which do not deviate from| f he 
meaning and pneuraa of this invention and for which it restricts, and an embodiment can be changed and carried out to arbitrappn is 
natural. 

[0022] an example 1 - first, the golden electrode was vapor-deposited by the spatter on the glass substrate, and Polly 3- 
methylthiophene (it Is hereafter called PMeT for short) wbs produced by Ac electrolytic oxidation polymerization on it. Subsec gently, 
after carrying out undoping processing of this PMeT film ai an electrical machinery chemistry target, the laminating of 5-meth; fl-;10-(p- 
methylberwyl>5 and the lO-dihydrophenazine film (It calls for short Following MMDP) was carried out with the vacuum depo fcition 
method, the last - a it top - aluminum - vacuum deposition - carrying out — Au/PMcT/MMDP/aluminum - the sandwiches pel of 
structure was manufactured. 

[0023] It impressed changing dircct-ourrent applied voltage to this sandwiches eel continuously under dark, and the current-vi) lage 
curve was investigated Drawin g 2 and drawing 3 are graphs which show the current change at the time of changing dlrect-cuiprit 
applied voltage continuously. Consequently, it was checked that the stable rectification from which the time of impressing a f o fward 
electrical potential difference to a golden electrode side serves as the forward direction occurs. The current value when the cu n jent 
value when impressing the electrical potential difference of +4V to a golden electrode impresses the electrical potential differs ice of 
+l4.0mA and -4V was the rectification ratio 120000 in -0.1 17mlcroA Creffer to drawing 2 ). Moreover, in the applied voltage of **2V, 
it was the rectification ratio i B000 in the current value of + 1 .05mA and -0,058microA. respectively (refer to drawjng 3 ), 
[0024] Next, when light was irradiated at this component, the golden electrode side produced photoelectromouve force in the cprection 
used as forward. At this time, change of the photocurrent at the time of changing the wavelength of light to irradiate was mea H jred. 
Drawlrvg.4 is the graph of the action spectrum in whioh the relation of a light wave iength-photocurrent is shown. From this gh ph. 
when an optical exposure is carried out from a golden electrode Bide, since [ of the absorption maximum of (-) and PMeT J a j 
photocurrent value serves as the minimum by the way, the screen effect by PMeT is shown, and it turns out that an activity si 1 f is not 
the interface of a golden electrode and a PMeT layer but the back of a PMeT layer. Moreover, since a photocurrent value sen t p as the 
maximum (O) and near the skirt of absorption of MMDP when an optical exposure is carried out from an aluminum electrode : iidc, the 
screen effect by MMDP is shown, and it turns out that a main acti vlty side Is the back of a MMDP layer, i.c., the interface of P ^4eT 
and MMDP. In addition, since the monolayer mold component which sandwiched only MMDP with a golden electrode and a li frainum 
carries out rectification and a photo-el eotric-tranelati on operation in a bi layer mold component and this direction, the interfac 5 Of 
aluminum and MMDP is also known by functioning as an activity side. , , 

[0025] in example 2 example 1 instead of MMDP 5-mcthyl-10-(p-methoxybenayl)-5, 10^mydrophenazme5^ethyl.(hereaf^^alled 
MMODP for short) 10-(p»cyano benzyl)- J, lOKlihydrophenazine The same sandwiches eel was manufactured using (it being h reafter 
called MCDP for short) or 5-methyl-10-(m-dlnliro benzyl)-5, and 10-dihydrophenazinc (it is hereafter called MDNDP for ahOi t): When 
impressed changing direct-current applied voltage to these sandwiches eels continuously under dark, a current change similar 1 o 
drawing 2 was shown, and it was checked that the same rectification occurs. A rectification ratio Is the component which used 
MMODP, and is 1200 (**4v) with 10000 (* ,fc 4v) and the component using MDNDP in the component using 12000 (**2v) ac c MCDP, 
and it turned out that it has the rectification which was excellent in all. 
[0026] In example 3 example 1. rectification remarkable also in **** which used other macromolecule conductor ingredient hjyers was 
accepted instead of the PMeT layer. The name and rectification ratio (■*2V) of the layer ingredient were as follows. That is, a ley are 
polypyrrole (rectification ratio 1 6000), Polly 3, 4-dimethyl pyrrole (rectification ratio 18000), Pori p-phenylene (rectification i atio 
15000), the poly thiophene (rectification ratio 1200), polyacethylene (rectification ratio 1000), polish anoa cetylcnc (rcotifieeli bn, ratio 
2000), a polyvinyl carbazola (rectification ratio 1000), pyrolysis polyimlde (rectification ratio 8000), a pyroiysis polyacrylonh jile 
(rectification ratio 5000), and graphite (rectification ratio 6000). Moreover, when a metal system Ingredient was used similar))' the 
result of an indium (rectification ratio 12000), aluminum magnesium (rectification ratio 15000), a zinc chloride doping alumh urn 
OXlde (rectification ratio 4000), antimony-pcntachloride doping tin oxide (rectification ratio 14000), and conductive copper s|s fide 
(rectification ratio 1 0000) was obtained. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawi ng I] It is the sectional view showing one example of the organic rectifying device of this Invention. 
[Dlflwins 2] It is the graph which shows the current-voltage characteristic of the organic rectifying device of this invention. 
tDJQWinfi.3] It is the graph which shows the current-voltage characteristic of the organic rectifying device of this invennon. 
{ Drawing 41 It is the graph which shows the absorption spectrum of the photocurrent action spectrum of the organic rectifying 
of this invention, PMeT, and MMDP. 
(Description of Notations] 

1 Substrate 

2 Electrode 

3 Macromolccule Conductor Layer 

4 Phcnazdnc Film 

5 Electrode 
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